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Before opening the discussion and summary to the audience,
one important part of the cardiac anatomy that must be
discussed, but which was not included in any of the speak-
ers' presentations, is the coronary artery tree. The increasing
incidence of mucocutaneous lymph node syndrome (Ka-
wasaki disease) in this country has stimulated great interest
in the noninvasive assessment of the coronary arteries in
these patients. This, in tum, has directed our attention to
the need to evaluate the origins of the coronary arteries in
infants or toddlers who present with severe congestive heart
failure and electrocardiographic patterns of myocardial is-
chemia. In addition, preoperative and postoperative assess-
ment of the course of the coronary arteries should aid sur-
geons before or after routine operative procedures or specific
procedures involving coronary arteries.
In general, the right coronary artery is easier to record
than the left. With experience, the proximal third of the
right coronary artery should be recordable in virtually all
patients. From a typical precordial short-axis view of the
great vessels, the aortic root and tricuspid valve leaflets are
identified. Superior angulation of the transducer until the
tricuspid leaflets are lost and the tricuspid valve ring is
recognized will produce the characteristic linear echoes of
the right main coronary artery (Fig. 1). Slight rotation in a
clockwise or counterclockwise direction will allow for better
visualization of the ostium which frequently arises anteriorly
from the right aortic sinus. At times, the margins of the
coronary artery may be lost. In addition, it may not be
possible to record all segments of the proximal third of the
artery simultaneously.
The distal third of the right coronary artery can be re-
corded in about 80 to 90% of patients from the typical four
chamber apical view (Fig. 2). Once the mitral and tricuspid
valve leaflets are recorded, tipping the transducer superiorly
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or anteriorly with appropriate clockwise or counter-clock-
wise rotation should enable the distal third of the right main
coronary artery to be recorded. The structure is usually
recognized by the strong linear echoes that move synchron-
ously. At times, the interatrial and interventricular septum
may drop out.
The left main coronary artery is best recorded from the
parasternal short-axis view of the aorta (Fig. 3). Frequently,
only a short segment of the left coronary artery can be
visualized from this position. However, by sliding the trans-
ducer slowly torward the apex and angling it superiorly
with a slight counterclockwise rotation, a longer segment
of the artery may be recorded. As the transducer is angled
superiorly, the pUlmonary artery lumen may be lost and an
echo-dense wedge-shaped area recorded with the left coro-
nary artery embedded in it. At other times, the bifurcation
of the left coronary artery into the anterior descending and
circumflex branches is better visualized (in about 70% of
patients) by moving the transducer superiorly from the stan-
dard short-axis view of the aorta and directing the transducer
inferiorly.
A preliminary study of the coronary arteries in 54 patients
with Kawasaki disease and 21 patients with normal coronary
arteries was performed in our institution. The normal pa-
tients showed only a slight increase in the caliber of coronary
arteries with increasing age (Table 1). In addition, the cal-
iber of the coronary arteries remained linear from the ostium
to the bifurcation of the left coronary artery and up to at
least 15 mm in the right coronary artery. The coronary
arteries in patients with Kawasaki disease who had no an-
eurysms were virtually identical to the normal coronary
arteries in the control patients. The values of more distal
segments of the coronary arteries have yet to be determined.
It is clear that physicians caring for young patients with
cardiovascular disease must now take a more active role in
evaluating the coronary arteries in their patients. This anat-
omy will be more easily demonstrated with the noninvasive
diagnostic instrumentation currently available and as our
experience increases.
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Figure 1. A composite figure dem-
onstrating the usual plane for record-
ing the prox.imal third of the right
coronary artery. (Reproduced with per-
mission from Meyer RA. Kawasaki
syndrome: coronary artery disease in
the young. Echocardiography
1984;1 :75-86.)
Audience Participation
The audience had several major areas of concern.
1. The diagnostic success rate of echocardiography.
The first question the audience considered was how close
Figure 2. A composite figure demonstrating the usual plane for
recording the distal third of the right coronary artery (RCA) from
the apical four chamber position. LA = left atrium; LV = left
ventricle; RA = right atrium; LV = left ventricle (Reproduced
with permission from Meyer RA. Kawasaki syndrome coronary
artery disease in the young. Echocardiography 1984;1:75-86.)
to 100% accuracy echocardiography can achieve. In gen-
eral, most people felt that echocardiography could easily
distinguish cardiac disease from a normal heart, but most
of the panelists felt that they could only achieve an overall
90 to 95% success rate in diagnosing specific lesions or
components of defects. Obviously, for some lesions, such
as a patent ductus arteriosus, transposition of the great ves-
sels or tetralogy of Fallot, the success rate could reach
100%. For other lesions, such as coarctation of the aorta,
this rate may be lower. It was emphasized, however, that
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Table 1. Mean Caliber of Coronary Arteries at Ostium (cm)
LCA RCA
Age (yr) n Norm n K n Norm n K
o to 0.25 2 0.3 2 0.2
0.25 to 1 3 0.3 3 0.3 3 0.3 3 0.2
1to2 3 0.2 25 0.3 3 0.3 24 0.3
3 to 5 7 0.3 13 0.4 7 0.3 12 0.3
6 to 10 2 0,4 15 0.4 2 0.3 15 0.3
11 to 15 4 0.4 2 0.4 4 0.4 2 0.4
K = Kawasaki disease; LCA = left coronary artery; n = number of patients; RCA = right coronary
artery,
if all available views and the proper transducer with an
optimal focal length to improve resolution were used, then
excellent characterization of the arch and descending aorta
could be achieved, Nevertheless, the subtle variations of
the aortic arch course and anatomy would still jeopardize
the success rate. Another example of a difficult anatomic
diagnosis is subpulmonary stenosis in patients with trans-
position of the great arteries. When queried about total
anomalous pulmonary venous return, most of the panelists
felt that the diagnosis can be confidently excluded when
clear visualization of the pulmonary veins draining into the
left atrium was obtained. However, the use of an improperly
focused transducer may compound the difficulty because of
lateral beam resolution problems, In addition, a precise an-
atomic description by echocardiography of the common ve-
nous channel or drainage site may not be possible in a high
percent of patients. It should be kept in mind, however, that
angiography may not improve that ability.
2. The accuracy of current echographic equipment
and techniques for assessing intracardiac and great ves-
sel pressures. It was felt that with the current technology,
one would have to maintain a healthy skepticism about the
information provided. Nevertheless, great strides have been
made using pulsed and continuous wave Doppler technology
in predicting pressure gradients. This applies to pressure
gradients across a pulmonary artery band and obstructed
pulmonary and aortic valves. Absolute pressure quantifi-
cation, however, is another matter. At this time, Doppler
and microbubble technologies are not able to provide this
kind of information.
3. Increased application of echocardiography in the
fetus. There was agreement that major cardiac lesions can
be detected with a high degree of sensitivity in the fetus as
early as 18 to 20 weeks of gestation, These lesions would
include atresia of valves, large ventricular septal defects,
transposition of the great arteries and rhythm disturbances,
Figure 3. A composite figure illus-
trating the plane used to record the
proximal left coronary artery from the
shortaxis view of the g.eat vessels.
(Reproduced with permission from
Meyer RA. Kawasaki syndrome:
coronary artery disease in the young.
Echocardiography 1984;1 :75-86.)
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Clearly, more subtle defects, such as a small ventricular
septal defect, may be missed, particularly in the hands of
less experienced echocardiographers. It was also felt that it
would take about 9 months to I year of fairly intensive
exposure to become confident at making prenatal diagnosis.
If the fetus has a complex syndrome, such as asplenia or
polysplenia, then identifying major lesions may even be
more difficult.
4. Safety of ultrasound in the fetus. In general, to date
there have been no adverse biological effects demonstrated
in intact animal models or human subjects. An official state-
ment on clinical safety issued in October 1983 from the
American Institute of Ultrasound in Medicine is as follows:
"Diagnostic ultrasound has been in use for over 25 years.
Given its known benefits and recognized efficacy for
medical diagnosis, including use during human
pregnancy, the American Institute of Ultrasound in
Medicine herein addresses the clinical safety of such use:
No confirmed biological effects on patients or instrument
operators caused by exposure at intensities typical of
present diagnostic ultrasound instruments have ever been
reported. Although the possibility exists that such
biological effects may be identified in the future, current
data indicate that the benefits to patients of the prudent
use of diagnostic ultrasound outweigh the risks. if any.
that may be present."
That does not mean to say that there are no biological effects.
One study from Canada that demonstrated a decrease in the
birth weight of infants who were insonated in utero has been
retracted because cause and effect were not clearly dem-
onstrated and those neonates were from high risk pregnan-
cies. It must be remembered, however, that the addition of
Doppler to the routine echocardiographic evaluation does
increase the amount of energy being used. Therefore, con-
tinued vigilance about the safety of ultrasound in this setting
must be maintained.
5. The role of the pediatric cardiologist in the eval-
uation process of a fetus. General agreement was ex-
pressed that it was not our prerogative to justify or control
the use of echocardiography in the fetus, but rather that we
should encourage the input of the pediatric cardiologist as
a member of the perinatal team, rather than shying away
from what may be an increasing volume of responsibility
or work. In other words, we should serve as important
consultants to the obstetricians, radiologists, neonatalogists
and others.
6. The role of intraoperative echocardiography.
Currently, this is an area that is little explored save for a
few isolated instances in pediatric cardiovascular surgery.
It would seem that immediate postoperative assessment or
clarification of preoperative assessment could be enhanced
by echocardiography. Several examples of postoperative
assessment might include the Senning or Mustard proce-
dure, the adequacy of a myomectomy and the integrity of
an atrioventricular canal repair and other valve repairs. In
any event, in many instances it requires the surgeon to
handle the transducer and the echocardiographer to manip-
ulate the equipment. Furthermore, transducers must be gas
sterilized at this time, requiring ethylene oxide degassing,
which means that a single transducer may be tied up for 4
or 5 days for one patient. Using a latex covered transducer
may not be appropriate because of the existing high risk of
field contamination.
Conclusions. In general, echocardiography is here to
stay. In some instances, it may replace currently available
techniques such as angiography, computed tomography and
nuclear medicine; although in others, we may still have to
rely on those techniques to obtain the desired information.
Further research and development should fine-tune the appl-
icability and accuracy of an already very popular technology
and improve our diagnostic acumen. These include the de-
velopment of smaller microbubble contrast materials that
will traverse the pulmonary arteriovenous capillary bed, three-
dimensional imaging and tissue characterization. The decade
of the eighties should further ensconce echocardiography as
the method of choice for noninvasive anatomic cardiac as-
sessment in cardiovascular disease in the young and old.
